Combined effects of aging and in vitro non-steroid anti-inflammatory drugs on kidney and liver mitochondrial physiology.
Aging and drug-induced side effects may contribute to deteriorate mitochondrial bioenergetics in many tissues, including kidney and liver. One possibility is that the combination of both aging and drug toxicity accelerates the process of mitochondrial degradation, leading to progressive bioenergetic disruption. We therefore analyzed in vitro kidney (KM) and liver (LM) mitochondrial response to salicylate and diclofenac in old and adult animals. Male-Wistar adult (19-wks) and aged (106-wks) rats were used. In vitro endpoints of oxygen consumption and membrane potential were evaluated in non-treated conditions (vehicle) and in the presence of salicylate (0.5mM) and diclofenac (50μM). The susceptibility to calcium-induced permeability transition pore (MPTP) was assessed. Aconitase and C, -SH and MDA contents were measured. Apoptotic signaling was followed by measuring caspase 3, 8 and 9 activities, Bax, Bcl2 and CypD expression. ANT content was semi-quantified. In general, animal age alone compromised KM state 3 and LM ADP lag phase while resulting in decreased resistance to the MPTP. Aging decreased LM CypD and increased Mn-SOD. Kidney caspase 9-like activity was lower in aged group. Salicylate and diclofenac induced KM and LM dysfunction. ADP lag phase in KM was further increased in the aged group in the presence of diclofenac. No further impairments were observed regarding drug toxicity adding to the aging process. Aging impaired KM and LM function despite no detected alterations on oxidative stress and apoptosis. However, aging did not further exacerbate KM and LM frailty induced by salicylate and diclofenac.